Dioxin-induced thrombocyte aggregation in zebrafish.
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is a canonical member of a group of dioxins which are byproducts of industrial combustion and are dangerous environmental pollutants. TCDD has been shown to cause several abnormalities in humans and wildlife, and recently, some dioxins have been found to activate platelets. However, TCDD-mediated platelet activation pathways are elusive and virtually nothing is known about TCDD activation of fish thrombocytes. To investigate TCDD effect on thrombocyte function, we tested zebrafish blood in presence of TCDD using a thrombocyte functional assay. We found that TCDD activated thrombocytes. Further experiments showed that thrombocytes of fish treated with TCDD formed both aggregates and filopodia. To investigate the mechanism of TCDD-mediated activation of thrombocytes we used inhibitors for Gq, cyclooxygenase-1, aryl hydrocarbon receptor (AHR), c-src, Akt, and ERK1/2. We found that TCDD induces AHR which activates c-src and signals the activation of Akt and ERK1/2 which are ultimately involved in generation of thromboxane A2. Furthermore, we found that ADP potentiates TCDD action, which led to the discovery that ADP itself activates AHR in the absence of TCDD. Taken together, these results resolved the pathway of TCDD activation of thrombocytes and led to the finding that ADP is an activator of AHR.